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[57] ABSTRACT 

An interactive system transfers video and audio infor- 
mation from a central facility to terminals by means of 
addressed television frames. Each audio frame includes 
information representing a single channel of time com- 
pressed audio. The terminals store correctly addressed 
frames. Video frames are repeatedly replayed to pro- 
vide series of still-frame images. The audio frame is used 
to generate a normal speed audio output. 
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jcpcmiaia m & 4puri *8fil «t a s®e€@cS tBroisiiws. » A mkm^ awl .r^pila video Ames- of a eas- 

,Ja«, «™ ™„« «^Ti ffs*^ ui piayes as icocmu. Tfee 1m *3r , ^fflm n- apppsprmiiic: fpr 

CwOT CffifWt Ify^ff Willi estl ^ . » _ r . - a 

or saara csKntirfeiifi^i nhms &k wM&h fife seeded f«™ ^ ibstw^ at dilHHiit wm& 

hi reqpasm ts> ft CGXttrcd ipul SUMMARY OP THE INVENllOfl 

UjS- Fai. Ho. 3L'74fib7W is Itasaffifcy tecNrpcif'alM W a^d Miala Mesii^lta :M &»ai.^ Eaci irto 

EACKGROLfND OF THE tPfVMNTIC^ m a tniimTji^^ pisdira: tep n teffllEy 1i> ft toaikml 

more particularly, is concerned with interactive tele- 35 contain audio or video information. Video information 

communication systems. is stored at the terminal and repeatedly displayed as a 

A number of telecommunication systems have been still image. Audio information is stored at the terminal 

suggested and deployed which allow a terminal user to and played at normal speed, 
request particular video information from a remote 

repository. Services possible with such systems include, 40 BRIEF DESCRIPTION OF THE DRAWINGS 

but are not limited to, information searches, retrievals, FIG. 1 is a schematic diagram of a telecommunica- 

financial transactions, reservations, and shopping. ti on S y Ste m embodying the system; 

With some systems, both the user requests and the p! Gi 2 shows in more detail a video server subsystem 

video information are sent on a single duplex medium 0 f tne central Facility seen in FIG. 1; 

such as telephone lines. Examples of such single me- 45 FIG 3 represents ^0 and audio frames used to 

dium systems are described in U.S. Pat. Nos. 4,500,751 information from the Central Facility to Termi- 

and 4,578,535. ^ 

In other systems, requests are sent over telephone ^ Q 4 mustrates waveforms on a bit synchronization 

lines and the video information is sent over a broader svs tem- and 

bandwidth medium, such as cable. Examples of such 50 T -. TO > - . n , , , j- „ ^ a • , iir , • f < 

, . ' x , . • r TT ^1 n , FIG. 5 is a block diagram of a Terminal used in the 

dual media systems are the subjects of U.S. Pat. Nos. f „ r f 0 

3,746,780 and 4,616,263, and described in I 2 - Elek- system 01 x * 

trotechniek/Elektromca No. 4-1986, pp. 35-39. DESCRIPTION OF INVENTION 

With the system of the aforecited U.S. Pat. No. A . <rt . , . . . 
3,746,780, a user wanting a service telephones a code 55 A telecommumcation system 10 embodying the u> 
number to a central facility. At the central faculty, the vmt[ ™ 13 shown " FI ^' *• A Central Facihty 11 is 
selected video information is recovered from video cou P le ? to a plurahty of termmals 12 through a first 
discs or other storage means and sent as still television transmission medium 13 having a bandwidth sufficient 
frames to the user over cable or other media. As many t0 carr y standard television frames. First transmission 
terrninals are usually coupled to the same medium, each 60 medium 13 may be cable, such as a CATV network, 
still frame contains a location number or address which Optical fiber, air, and other wideband media are also 
is read by address detectors located at the terminals. suitable. The Central Facility 11 and terminals 12 are 
Only those frames with the same address as the terminal also coupled by a second transmission medium 14 al- 
are accepted. An accepted frame may be digitally lowing duplex transmission of control signals not re- 
stored by the terminal and repetitively displayed on a 65 quiring a large bandwidth. The local switched tele- 
conventional television receiver. phone system is a satisfactory second transmission me- 
Examples of video information include menus, forms, dium, allowing low bit rate signals to be sent between 
data, text, and still pictures. It is desirable but lacking in the facility and a specific terminal. Alternatively, the 
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to!re^^<}£i»to p^p &fp m-tfw ife f&mmmi So ffnwilfer eoa%stra- 
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The sys&m prcfa^sly imtwa typ»<rf tmfe e#ofe- Hia Contral a^Mstompmre Si&syslGm 18 povfete 

vmfii apoaiiia botfr of whl&fe may be playMsita!^ the id minfrtt flfcia Iter iteOeetflfil F&sWiy 11 m& is sto 

neoualy.. CoiotiiiBsmfiiiiio t&s*Bt <m n ptiJ Siraw test* Ob* tetpotiflibk fm fcfea gatlifidrsg of dMMcs qp die week- 

fbr cTciimip&e, oadiu chaimeit. Aft fflwm.pte of cofisfeBKms ibsp of the overall iyltfcm 1Tb* CcwtrqJ and Maim** 
mtdio ia fefesksttrad mmsfCf- SpeetSti U m &&£M 13 muse* Sabsptettt li is act seeessa*? to pieties ttee 

becMKit£»£]pc£^ pwacat bwato ml will apt be dff$^,^^ fitfflm. 

qwdfle audio b voteot B^mSive topwtKW. Spfc- l^CwmtetoSuib^fcifia 15 k thoistflifiKw to the 

cifio mdfo i» IpiWaM fip asly saataie; ifteksjatcul torifai- tetriaais fat all coiimi. nmJ c^tomiaito^ pso-poie*- 

sala at a .lime sad is seat b ifes^sOTpfc^i tarst* by li il aeeassai by & t«s&0 (as ifiimM oa. to a«cc^ tim» 

addressed fira^ rfssim gs&fas If wtyjca KQay ^ a iitif cmffl prtjg o 

pit^Mi ntwfo cmraai m attain fi» diosct tmdsBi Hteiwc for IeqAl smgs rort 

Both audio frames and video frames are in the same terminal activities, 
television format, such as the NTSC system. The same The Server Subsystem 16 acts as the overall control- 
principle is directly applicable to other television sys- 25 ler of a session using input from the Terminal 12, via the 
terns like PAL or SECAM. Concentrator Subsystem 15, to access the appropriate 

In the NTSC system, each frame is 1/30 second long databases and to send instructions back to the Concen- 
and consists of two fields with 262.5 horkontal lines trator Subsystem 15 as to which video and audio frames 
each. The lines of two fields are interlaced for a total of to send to the user. 

525 lines per frame. Approximately 21 lines occur dur- 30 The Video Subsystem 17 which is seen separately in 
ing a period called the vertical blanking interval (VBI) FIG. 2 stores and sends to the terminals 12 via the 
which is at least 1.33 mS long. These lines do not appear CATV link 13 video and encoded audio information 
on the television screen, leaving about 483 lines of video frames. Video still frames are stored in optical Video 
in a frame. Disk Units 20 in standard NTSC composite baseband 

The NTSC system is described briefly in "Federal 35 format. About 54000 still frames can be stored on each 
Communication Commission, Public Notices" of Dec. disc. 

17, 1953 and June 6, 1954. Since the seek time of the video disc units is longer 

When the NTSC standard was written, a minimum than desired, many more than the minimum number of 
VBI of 1.33 mS was necessary to allow the scan to video disc units to accommodate all the still frames is 
return to the top of the picture tube between fields. 40 needed. The video disc units 20 provide ac coupled 
Schemes for sending auxiliary information during one signals, so a dc restorer 21 is needed to precede a non- 
or more lines of VBI have been developed such as de- blocking video matrix switch 22. 
scribed in U.S. Pat. No. 3,493,674 and in North Ameri- If the user calls for a video still frame, a central pro- 
can Broadcast Teletext, Specification-Engineering and cessor 23 identifies its location on an available video 
Development Department, CBS Television, Newark, 45 disc unit. After the unit has reached the requested still 
N.J., June 22, 1981. frame, it advises switch 22 which then switches one 

In the present invention, addresses, mode codes and frame into a pulse insertion device 24. The pulses in- 
error detection/correction are sent on one or more lines serted come directly from the station sync master. The 
(e.g., line 12) during the VBI of both video frames and frame is then connected into a channel processor 25 
audio frames. The address alerts an addressed terminal 50 which inserts addressing, mode code and error codes on 
that a correspondingly addressed frame is to be ac- a VBI line. The addressed frame is connected into the 
cepted. The mode code identifies the frame as either video input of a CATV modulator 26. 
video or audio, and its sequence with other frames so Audio frames (of which more than one may be associ- 
that the terminal can process it accordingly. ated with a particular video frame) are previously digi- 

The audio frame information, which may be digital or 55 tally stored on Winchester-type magnetic discs 27 in a 
analog, is sent in time-compressed bursts, allowing one 8-bit PCM encoded format at a sampling rate of 16 KHz 
or more seconds of audio to be carried by each 1/30 for example. A disc drive unit which can accommodate 
second frame. The terminal stores the time-compressed about 1 Obyte will accommodate about 1000 minutes of 
audio frame and plays it at normal speed through a audio at 124 kb/s. 

television receiver. 60 It is also possible to store time-compressed audio in 

The Central Facility 11 consists of four basic subsys- analog format to be transmitted as an analog signal, 
terns: a Concentrator Subsystem 15, a Server Subsystem In order to store as much audio as possible on each 
16, a Video Subsystem 17, and Control and Mainte- frame, the audio is compressed. One or more seconds of 
nance Subsystem 18. real time audio are sent on each 1/30 second frame, 

Each of the subsystems may be implemented on a 65 depending upon the type of compression, 
commercially available general purpose computer, with Central processor 23 identifies those audio frames to 
the interconnections being provided by a Local Area accompany a selected video frame and unloads them 
Network (LAN) 19. The software of each of these from the correct addresses in a Winchester disc 27 into 
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frequency 3.579545 MHz (5.727272 Mb/sec) may be 15 provides various physical connectors, including: 

used. The data clock has a period of 174.6 nanoseconds. Cable in - 75 ohm coaxial F-connector 

While this is the same bit rate as Teletext, which is TV out - 75 ohm coaxial F-connector 

approximately the fastest bit rate which can be carried Telephone line - RJ-11 telephone jack 

by most CATV systems, the preferred formatting of the Auxiliary phone - RJ-1 1 telephone jack. 

data and the method of clocking the incoming data are 20 Through these connectors, the terminal 12 is coupled 

much more efficient and significantly different. to a CATV channel 13, telephone loop 14 and a televi- 

Turning briefly to FIG. 4, on each line on which sion receiver or monitor 35. 
there is data, a flag bit in the form of a "1" bit is placed, Set-top module contains hardware and software for 
for example, 10.5 microseconds (60 data clock pulses) data communications to and from the Central Facility 
after the leading edge of the horizontal synchronization 25 11 and for receiving and processing video frames and 
pulse. It is then foDowed by 288 bits (i.e., 36 bytes) of audio frames sent from the Central Facility and deliver- 
data. For the audio data, this results in total of 142272 ing them to the television receiver 35. The set-top mod- 
bits/frame, ule also contains a power supply, and a controllable 

Referring to FIG. 3 in both audio and video frames modem .36 as the interface to the telephone loop 14. 
four lines within the vertical blanking interval are re- 30 CATV tuner demodulator 38 receives a selected 
served for addressing and mode (video or audio) and NTSC channel signal over the CATV network. This 
error codes, and future use. In audio frames, line 16 to composite signal contains video frames, digitally en* 
line 262 on field one and line 279 to line 525 on field two coded audio frames, and BTSC encoded audio chan- 
are used for the audio data. nels, CATV tuner demodulator 38 demodulates the 

Referring again to FIG. 2, the black frame with the 35 incoming signal to baseband and splits the audio chan- 
audio data is switched for the period of one frame nels from the video and audio frames, 
(approx. 1/30 second) into the video input of a CATV The audio channels extracted from the audio output 
modulator 26. The video frames are also passed on to of CATV tuner demodulator 38 are separated by a 
the video input of the CATV channel modulator 26. low-pass filter 39 and a SAP channel decoder 40. They 
There is always a continuous stream of still frames with 40 are connected into an analog switch 41, which is con- 
black burst frames being switched in when no informa- trolled by a control signal from the Central Facility 11 
tion frames are delivered. Each channel modulator is sent on the vertical, blanking interval, or alternatively 
selected for transmission through a single coaxial distri- through the telephone loop 14 to select baseband audio 
bution system and a single coaxial cable system 13. With or SAP audio. Preferably, however, a selection code 
a set of projected traffic patterns, there might typically 45 stripped from a frame controls switch 41 to select the 
be over 100 active users sharing one channel. Video and desired continuous audio signal. A locally generated 
audio frames of a program are time multiplexed with "mute" command overrides the control signal. The 
others on a CATV video channel and sent to remote selected channel is passed through a switched attenua- 
terminals. Continuous audio is sent on an audio channel. tor 42 (e.g., 12 dB) which is switched in automatically 
Central Facility 11 employs the BTSC multichannel 50 by a signal generated by audio control 43 when audio is 
television sound format to place continuous audio (e.g., being played from the alternate audio-frame source (i.e., 
background music) in up to three separate audio chan- audio specifically to accompany the display). This is so 
nels 30 in the NTSC composite signal. A SAP (second that the background audio, e.g., music, does not obscure 
audio program) channel is used. Three possible chan- the video specific audio channel, e.g., voice. The output 
nels are the monaural (left plus right), the stereo differ- 55 of the attenuator is then connected to a summer 44 
ence channel, and the SAP channels. It is also possible which adds the analog signal derived from the audio 
to make available many more distinctly different back- frame, which is then connected into the audio input of a 
ground music channels to the user. channel of modulator 45 which couples it to television 

Both the continuous audio and the framed specific set 35 for playing, 
audio described above may occur simultaneously. 60 In response to pressing a mute key on keypad 34, a 
When the video specific audio is played out in real time signal from IR receiver 65 causes the CPU 67 to acti- 
at the user terminal, the background component, if vate one of the two control lines on the muart 37, la- 
present, is attenuated automatically. The central proces- belled F. This in turn opens a switch disconnecting the 
sor 23 controls the selection of the background channel continuous audio from the output of switch 41. This 
(or silence) at the user's terminal either through control 65 results in the continuous audio to be disconnected from 
signals inserted by the channel processor 25 into line 12 attennuator 42 thereby muting it. Pressing the mute key 
of the vertical blanking interval or by control signals once more deactivates the control signal to switch 41 
sent over the telephone loop 14 by Concentration Sub- which results in unmuting of the continuous audio. 
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Muart 37, which may be an Intel 8256 Multifunction from the bits on the raster. These are connected into the 

Universal Asynchronous Receiver Transmitter LSI, clock generator and data extraction circuit 59. This data 

provides the serial I/O interface to the modem 36. In extraction makes efficient use of the raster frames, 

addition, two of the parallel lines labelled F are used to The leading edges of the horizontal synchronization 

control the mute and background audio select switches 5 pulses slope too much to accurately synchronize the bit 

in the switch block 41. The selected channel out of train. Accordingly, a bit synchronization circuit is used, 

switch 41 is applied to attenuator 42. It will be recalled that the first bit on each data line is a 

Each video and encoded audio frame received from "l," placed 10.5 microseconds (60 data clock pulses 

the Central Facility 11 had been tagged with a three- after the leading edge of the horizontal sync pulse. This 

byte terminal address and a two-bit mode code and a 10 is called a flag bit. The 8 times color subcarrier source 

background sound control code in line 12 of the Verti- & connected to clock 59 which divides by 5 to derive 

cal Blanking Interval (VBI). A VBI correlation circuits 174.6 nanosecond data clock pulses. The leading edges 

46, 47, 48 uses the address to decide whether the current 0 f th e horizontal synchronization pulses are used to 

frame belongs to the terminal, and the command code start a count using the data clock 59. Turning now to 

to determine the handling of the frame. The mode code 15 pjQ # 4 af ter a count 0 f 53 d ata clock pulses (10.127 

can have one or four meanings: microseconds) a gate or time window is opened for the 

Video frame; 8 times color subcarrier clock (28.64 MHz) for a period 

Video frame; stop preceding audio Q f 5 pu lses (873 ns). These 5 data clock pulses 

Audio playout; initial frame m "and"ed with the data bit stream so that when the 

Audio playout; continuation frame. 20 j eadm g «i» ( C(g>) fl ag ^ [ s present, its position with 

The vertical and horizontal drives are used to identify resp ect to the five data clock pulses, is identified and is 

all frame lines by number. Line 12 is read out and the used tQ corrcct i y synchronize the data clock to the rest 

address and mode (video or audio) bits are connected of the data Qn ^ line 

over to the VBI processor 46, a mode/tag register 4* Returning now to FIG. 5, a flash A/D converter 

and error detector 47. The address is correlated with 25 ^ Qf yideo CQder ^ clocke d at about 14.32 

the user address which is resident in an address register m{]hnn m ^ continually prov ides 

49, and then the mode bits are checked to determine the data ^ 6 ^ - t {$ nQt transferred int0 

type of frame, so that appropriate action can be taken. me ^ 62 (3 g2 Mfe) ^ ft strobe {s received If 

Each frame transmitted from the Central F«^» ^ register 48 recognizes the incoming frame as 

tagged with num^rs that repea in 64 -Mocks. Ttae can 30 and being for vide0 

be interrogated by the Central Facility to check the * frame stQre Jhe 

de .very of any specific still memory bank 62 is then loaded from re; ster 61 for the 

If the address in line 12 correlates with the terminal > ^ [& 

ID, then depending upon the Ln played out as still frame tLough'^/A converter 

frame is ^^^^ |^ ^?^P^^^ Hne^^tf' «B repetitively using the 4 times colori Carrier clock 

5.72^^ W Since there is a color I tKarriei : jhge 

line through the appropriate set of frames. jump between every other fr^e, this is corrected in the 

After the audio data segment has been received, it is fr^e jump correction block 63 

played out from the RAM50 at the appropriate speed 40 **« bemg connected mo the video input of the 

(eg., 128 kb/s) through D/A converter 51 which in- modulator45, thevideo signal is passed through a char- 

dudes a 7.5 KHz lovfpass filter. The analog output acter generator 64 This m» used to insert characters as 

from the D/A converter is passed to the sound summer they are entered from the user keypad 34. They are 

44 which connects into the audio input of the channel 3 typically inserted close to the bottom of the screen 

modulator 45. It is summed with the selected continu- 45 dls P lav - . . . , 

ous audio channel which is attenuated until the se- The system provides interactive data retrieval ^and 

quence is completed. transaction. The infra-red keypad 34 provided with the 

The frames from demodulator 38 are connected, via a system is equipped with an adequate number of keys 

dc restorer 52, to a color subcarrier (3.58 MHz) band- (e.g. 53) to interact with the system, including alpha- 

pass filter 53. Its output is passed on to a color-subcar- 50 numeric and various special function keys to provide 

rier regenerator chip 54. For this to operate, it is*neces- simplified, dedicated operation of on/off, pa$e forward, 

sary for it to be provided with a burst flag gate. To page back, pause, purchase and other functions^ 

achieve this, the synchronization pulses are stripped off The keypad 46 transmits PCM-encoded IR com- 

the incoming video frames by sync stripper 55 and con- mands to the set-top module via an infra-red receiver 

nected into a synchronization pulse generator 56. The 55 65. The keypad is the mechanism for the user to control 

outputs from generator 56 include horizontal drive, the set-top module and to commumcate with the Cen- 

vertical drive, and color subcarrier burst flag. All clock- tral Facility 11 via the telephone loop 14. The keys are 

ing frequencies for synchronization are derived from used to control the terminal, Central Faculty functions, 

the color subcarrier bursts always present on the incom- as well as to input transaction specific data by the users, 

ing still frames. For sync generator 56 to operate, it 60 IR receiver 65 includes a decoder to convert the 

needs an input of four times the color subcarrier fre- special encoded IR pulses into a convenient form for 

quency (14.32 MHz). This is provided by a phase- inserting onto the 8085 CPU bus 66. 

locked loop 57. The output of the regenerated color Data communications with the Central Facility 11 

subcarrier frequency is connected into the phase-locked may be provided by modem 36 that transfers asynchro- 

loop which locks in a 8 times color subcarrier oscillator 65 nous ASCII data at a rate of 300 or 1200 bps via a tele- 

from which the 4 times color subcarrier is derived. phone switching office. Modem 36 has autodial capabil- 

The dc restored frames from DC restorer 52 are con- ity for automatic placement of calls to the Central Facil- 

nected to a buffer which generates TTL logic levels ity. LED indicator 74 is a data carrier detector. 
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The myi to eosarallsd by mfeopiocsssof €7 ©a®- mztwsP mmmM& The Vide© SfsfesyHsm 17 cdecils the 
f 1fH to *y*i» b53i 66l A BOSS CPU way be itses! Enffiftl vidas ft&n (Willi foiadldrtBd g&dio I^asus us 
MU ART 36 He cosseeled to s$mm bos 4& nqoleaD tea stonsc « l^ttwsccfi by fee liscvs 5 Syrs- 

piogrcErai famwAi tt & SfcHWlf ia EFKDM 7SL EEFROM M lias 12 of the VBL A "fctadrtHEtp mpottrt 1 " ffftffmflffB h 

n hm^m^m M^ms^^^ Qmmi rm^^ll seat mm mc vino* Btfwyrtcm to tte CqM g ntt ifo ff to 

via ths ^T^ phftriHPi wmurifta Id, EStttti&£§ Of-ffiASft am £OffiJI'krfc& Hie leg^m pfec^Sm, 

the tmBkml ps^w«3fd% aid d&play ctan&ara Dd AJte viewiBg te MM fcrecs (eg-* a «ia Bra®!), 

escd bdbie & ic^j&ccBioa b B atafeffajHsd , Tomitel m MjW W* wwpaK via mm Of 

EBFROM 71 lis* pg&vMcs Mmge of tefflMti Ml Mp**cto « i&& swte fetypffll Hay- 

mp car tfiifetfday, aM flUa ttn&fi&al idfirficBito stokes ana iimmtetl aver tfeis .leterptoH loop 14 asd 

ferial mate) m& temteal type {vcntai bot&ct) fer isWspreicd fey ttoe Qn^Btntfflr 3«tety44«& If- Tlw 

use in the Log-on process. Messages that are stored in 15 Concentrator System 15 then generates and sends to the 

EEPROM include the following: Server Subsystem 16 a Video/Audio Processing (V AP) 

Call being placed message. The Server Subsystem 16 uses this information 

Call completed to search its database to find the identities of the infor- 

Call attempt failure mation frames that will satisfy the subscriber's request. 

Video channel failure 20 This information is returned to the Concentrator Sub- 

IVS session ended system 15 in a two-part message. The first part, called 

Call disconnected. the Page Control Record, contains information pertain- 

Data for these prestored messages can also be down- ing to any prompt or cursor controls that must be sent 

loaded to the terminal over the telephone loop 14 from to Terminal 12 via telephone loop 14. This information 

the Central Facility 11. 25 is retained by the Concentrator Subsystem 15. The 

Terminal 12 has the capability to receive ASCII text second part, called the Page Display Record, contains 

over the telephone line 14 or retrieve it from the EE- information concerning the frames to be sent (single 

PROM and switch it onto the video frame currently frame or timed sequence, identities of all video and 

being displayed. A blank frame generated by sync gen- audio frames), and this is passed on to the Video Subsys- 

erator 56 allows display of only the ASCII text. The 30 tem 17. The Video Subsystem 17 uses the PDR to ac- 

video character generator 64 produces characters for cess the Video Subsystem database and retrieve the 

display on the screen. requested frames from storage. The frames are then 

When the terminal is in the "ofT state, only the infra- transmitted in sequence to the terminal during a se- 

red receiver is powered. In this state, the set-top module lected available time slot via the CATV link 13. 

is totally transparent to the TV signal. This transpar- 35 Processing of the subscriber's requests continues in 

ency is provided by a switch 73 that connects incoming the manner described above until a log-off message is 

signals to the television set 35 with all set-top module received by the Concentrator Subsystem 15 which in 

components disconnected. response sends a disconnect message to both the Server 

When the Terminal 12 is turned on, the locally stored Subsystem 16 and the Video Subsystem 17. The Video 

banner is displayed on the screen and the terminal 40 Subsystem 17 sends appropriate information regarding 

modem auto-dials the Central Facility 11. When the the session to the Control and Maintenance Subsystem 

Concentrator Subsystem 15 detects the power-up mes- 18, and deallocates all data structures used in the ses- 

sage (which is sent by the Terminal 12 once carrier is sion. 

detected on the telephone loop 14), it sends a prompt to The use of both a CATV (or equivalent distribution 

the Ter minal 12 to transmit its identification number. 45 system) and a telephone loop 14 to interconnect the 

The Concentrator Subsystem 15 then sends a message Central Facility 11 and the Terminal 12 allows the addi- 

to the Server to establish a new session. tion of more sophisticated interfaces with the system. 

In one mode of operation, in order to control service One such application is the inclusion of a Customer 

use by subscription only, the Server Subsystem 16 sends Service Representative (CSR). The subscriber who 

a log-on form to the terminal 12, and the user ID and 50 decides he needs some assistance while in the middle of 

Password keyed in by the subscriber are verified against a session can use either standard telephone calling fea- 

the database. Should the user ID or Password be in- tures or the services of the Concentrator Subsystem 15 

valid, the appropriate error message is sent by the to put the connection "on hold" and make a telephone 

Server Subsystem 16. The user is allowed two input connection to a CSR. The CSR (through a second ter- 

errors but if there is still an error on the third attempt, 55 minal) would then have the ability to control the user's 

the session is terminated by the Server Subsystem 16 on . session, i.e., control what is sent to the terminal 12, 

the assumption that the access is being attempted by an while talking to the user over the telephone loop 14. At 

unauthorized user. The carrier signal on the telephone the end of the consultation, the CSR would drop from 

loop 14 is dropped and the Terminal 12 becomes discon- the connection, returning control to the user, 

nected from the system. When valid ID and Password 60 What is believed to be the preferred embodiment and 

have been received by the Server Subsystem 16, a con- best mode of practicing the invention has been de- 

firmation message is sent to the Concentrator Subsys- scribed. Other embodiments and modifications will, 

tem 15, which in turn sends a "session start-up" message however, be apparent to those skilled in the art. There-, 

to the Video Subsystem 17. fore, the scope of the invention is to be determined by 

As part of the subscriber profile in the Server Subsys- 65 the claims, 

tem database, there is the CATV channel number to What is claimed is: 

which the terminal is tuned and this information is 1. A telecommunication system for transmitting still 

passed to the Video Subsystem 17 as part of the "session video frames and accompanying audio over a first trans- 
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mission medium comprising a facility and a terminal, means for repeatedly displaykg the image repre- 
miasiuu iucuium a j sented by information stored by said first storage 
wherein said facility includes: means; 
means for providing video frames, wherein each second storage means for storing information in- 
video frame includes information representing an 5 eluded in at least one audio frame; and 

means for providing in normal time, an audio output 

unage> . , signal corresponding to said information stored in 

means for providing audio frames, wherein each said second storage means, 

audio frame includes information representing a 2. The telecommunication system of claim 1 wherein 

single channel of time-compressed burst of audio; 10 each frame is addressed and said terminal is addressable, 

means for inserting a mode code into each of said 3- The telecommunication system of claim 1 wherein 

J * . . . n , f , each frame includes a vertical blanking interval and 

video and audio frames signifying whether the ^ mode ^ b a sigmd m the vertica i blank . 

frame is a video frame or an audio frame; and m g interval, 

means for coupling a series of video frames and audio 15 4. The telecommunication system of claim 3 wherein 

frames to said transmission medium, and said mode code has at least two bits indicative of the 

. , . . , contents of each frame and how such contents are to be 

wherein said terminal includes: controlled 

detecting means for detecting frames on said trans- 5 -p^e telecommunication system of claim 3 wherein 

mission medium; 20 each mode code has two bits and has one of the follow- 

medium responsive to said mode code for determin- ing meanings: 

ine whether said frames are video frames or audio video frame, 

ing wucuwi sain n<" vuJc0 frame ^ st0 p preceding audio;. 

frames; audio playout, initial frame; and 

first storage means for storing information included in 25 audio playout, continuation frame. 

a video frame; * * * » * 



30 



35 



40 



45 



50 



55 



60 



65 



Page 12 (SRao, 03/26/2001, EAST Version: 1.01.0015) 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO* : 4,816,90$ 

DATED. ; mmh. 2S, 1989 

tul/tyTnp ,M , Em&st'F* Twenty, Eric C. fl. tin* George P. Sich#lb«^f#r # 

INVENTORS) . md Meh ^, t JtaBfca£a 

.it te €irt»&id that sfror appw in m $m&- ktarttl*d patert astd tttat Ml Utta Patem 
b tatrtby fOTr^i as shown toehw 

Colupn 11 1 lines 21-23 fthoold road u follows i 

means re spans iifti to said soda code for dmt^mlw- 
ing ^<*tfi« said 'fxtmm fito frames- or audio 



Signed and Sealed this 
Twenty-sixth Day of September, 1989 



Attest: 

DONALD J. QUIGG 
Attesting Officer Commissioner of Patents and Trademarks 




Page 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 

DATED 

INVENTOR(S) 



4,816,905 , 
March 28, 1989 

Ernest P. Tweedy, Eric C. W. Lin, George P. Eichelberger , 
and Mehmet Mustafa 



It is certified that error appears in the above— identified patent and that said Letters Patent 
is hereby corrected as shown below: 



Column 11, lines 21 - 23 should read as follows: 

means responsive to said mode code for determin- 
ing whether said frames are video frames or audio 
frames? 



Signed and Sealed this 
Twenty-sixth Day of September, 1989 



Attest: 

DONALD J. QUIGG 
Attesting Officer Commissioner of Patents unci Trademarks 



Page 14 (SRao, 03/26/2001, EAST Version: 1.01.0015) 



